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GUANO. 


Bat and Bird Guanos in India, 

BY 1. H. BURKILL 


U is vrell known that bat and bird .auano.s are used as n anuios nElMVslTS 
.n India where available, but the supply is very small. The 
fo lowing sums up all the information which has been brought 
together by an enquiry recently undertaken. 

kat or bird guano only accumulates in suitable caves, and 
tW'v are generally rare in India. More of such caves are to be 
hiimd in Tenasserim than in any other part of the country : there 
curious abrupt limestone hills which rise out of the alluvium 
are often perforated by long v indin g caverns whence bat dung is 
extracted for use. Similar caverns occur from South-Western 
to the Malay States and doubtless in many parts of the 
^lalay islands. Ceylon also possesses bat caves. 

The bat guano caves of Tenasserim are the property of Govern- 
ent and the rights of extracting the guano from the larger caves 
3 re sold yearly, or from the smaller caves at suitable intervals. The 
following table gives the amount of guano extracted and the reve- 
realised by the sale of the collecting rights. 
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Statement shoicing the Quantity of Bat*$ Guano collected and remiue 
realised therefrom in the Thaidn^ Amherst, Tavoy and Mergui districts 
during the fast six years. 


Name of 
of Dt^itrict. 

Year t^iir- 
iDK wliich 

eolkcte^. 

Quantity 

collected 

in 

baskets, 

Purpose 
frit which 
collected. 
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of re- 
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realized. 
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locaily, at 
which rate 
sold. 

Any oth-r 
tion that mav !..■ ..f 

1 

2 

3 

4 

5 

6 
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100 at 

purpose rpf li.ir,:.; 
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2,360 

Hlaingbwe 
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1906-7 

4,500 1 


2,275 

cave and 
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1907-8 

17,222 , 
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Ks. 75 at 

guano pijiiHl^ i 
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Pagat. 

Ihs. These ti:-;:., 
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the quon^Hir * s> 
might have l..ti 

collected hi > 1)1 

Kyaiikt.aiii^, Ky- 
aiivilrynn, Ki'.i. 

gun and 
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6)-0 

.. 
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1 Paya cav s n i: 
Eyrikmara'iv a- 
lar-rer 1" 
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vissorSS 8 h- 

Tavoy , 
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Exported to 
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1 1904-5 


Moulmein 



lected ll! 
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for manure 



found in coti-i'.':. 


1906-7 
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Id gardens 

50 


able quant ib’s 


1907-8 




Southern an t 


1903-9 

'kio 


*’390 


die Moscos 
Launclon tovesl':r 

The weight i.' s ‘ 
known. 

Merftnl 

1903-4 
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1 

! 14 annas pci 

It is chiefly use 1 a* “* 

1904-5 

2,050 


5(i0 

; basket. 

manure 


1905-6 

2,000 


300 


den cultiva'""- 


1906-7 

800 


400 


Collection is 


1907-8 



390 


in and amons ^ 


1903-9 



390 


cave? of C pp‘’r 't • 
Lower 







scrim ani in ''tt • 







of Boknvin 
ship. Th» 

from 45 to dO 'c • 


THe guano extracted is used chiefly by Chinamen on the 
where vegetables are raised; it is also used largely for manuring 
plantations ol durian (Durio Zlbethlnus). 
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So far as has been ascertained there is at present little, if anv, export 
of the substance to other countries. 


ci!K.iiiar. 

K»M1'OS|TION 


As is the case ivith all guanos there is jnobably great variation in 
the composition of samples obtained from ditTorent plat'es. 

In the Agricultural Journal of India (vol. iv, IDdO, jip. 379— 81) 
analyses are given of three samples of guano obtained from iu‘nr 
Kyaukse. 

No. I, the new deposit, was of a dry, powdery consist (MU-y, and on ox* 
amination numerous particles of the elytra of beetles and llie bard outer 
coverings of other insects were easily distingni.sliable ; in fact, it I'ad 
the appearance of being composed of the groiind-up, limd parts of 
insects. 


No. II was an older deposit and bad not the same powdery nature 
as No. I, but was largely solidified, darker brown in colour, and tl)e 
remains of insects, though still to some extent reetigni.sable, w<‘r(‘ not 
so ca.sily distinguished. 

No. Ill, the oldest deposit obtained, was practically one solid mass, 
and when dug out was in large lumps. It was of a still daiker brown 
colour and the insect remains w'ere diffcnlt 1o discern. 


The following analyses, made by the Agricultural rheiTiist, ■\laiidalay, 
give an idea of the manurial value of these tlircc samples - 


EesuU oj analysis of guano {Cave deposits). 



Sample 

Sample 

SaitH'le 


Nf>, r, 

ii. 

X<i. Ill, 


Upper 

Middle. 

Lower 


deposit. 

deposit. ^ 

deposit. 

Mnistnre 

15 *58 

3’73 i 

2-C9 

Dry SiiJistance— 



71-01 

* Ash . . . 

2ft-r)0 


t Combined water and organic matter .... 

72-00 

47-15 

28-0^ 


100 ’00 

^ 100-00 

100-00 

“ Containing ; — 

Per^ntage on dry matter — 


l-od 


^fwphoric acid 

2’t3 


'7d 

-r,8 

•♦r.9 

......... 

Lime 

7’M 

' 1-2.3 

l-fiS 

Maitnesla . . 1 i ! , , . . 

1-oft 

‘*08 

ceiTic oxide ... ^ 

! 2 ’02 

2-25 

3-00 

Sand 

i 12-80 

4 •■•34 

53-41 

1 Containing Kltrogen 

1 7-07 

i '37 

•63 
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CBEMICAT. 

COMPOSmOX, 


Analyses of guano from the Federated Malay States were iiiadf' 
in 1905 by Professor Dunstan. Professor Dunstan had four 
samples. Sample A had been taken from the limestone caves at 
Padang Rengas in Perak, about 16 miles from Taiping : it was dark 
buff in colour and contained small white fragments of calcium 
sulphate and phosphate. Samples 1-3 ha4 been taken from th*.* 
Ratu Caves at Selangor in the Federated Malay States : tlie first 
had been taken from within three inches of the surface and was 
reddish-brown ; the second had been taken from a depth of .dx 
inches and was dark brown; the third had been taken from tin- 
depth of one foot and was light yellowish-brown. Analysed, the follow- 
ing figures were obtained 









A. 

No. 1. 

No. 2. 

No. 3. 








Per cent. 

Per cent. 

Per cent 

Per cent. 

Rilicji . 







8-42 

31-62 

19-79 

21-:: 








2'5fl 

11-36 

10-78 

io:(» 

Ferric oxide 
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11-03 

905 


MatiKanoiift oxide 







•ai 

•20 
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Lime 
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1“81 

1-86 
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tra<e 

lot 

104 


Cupric oxide . 
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•37 
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1-12 

■88 
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•75 

; '7-' 
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■81 
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Phoaplioric acid 
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ll'lT 

Sulphuric acid 
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•41 
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Chlorine 







■13 ! 

trace 
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Combined water 






• 1 

i 4-3B_| 

2 91 

2-62 ; 


Moisture 







0-59 1 

21-26 

22-02 


OrtiBoic matter 







4-88 ! 

6-57 

17-21 


Total nitroRcn 







2-47 1 

•81 1 

1-52 

‘^4 

Phosphoric arid siduble i 

n water 





•81 




Phosphoric acid soluble In ammonium citrate solution 


3-25 

7-38 

8*54 

9 7j 


The analyses are only moderately instructive because the deposits 
of guano evidently contained many fragments of rock from tliC 
cave walla. 


Professor Dunstan comments on the analyses as follows 
“ The^ guanos are comparatively rich in phosphoric acid, of 

which a fairly large proportion is in a form in which it 

could be utilised by plants : they are deficient in ... . potash and 

nitrogen The best of the four bat guanos is sample A, 

which contains 2 per cent, of potash, 2’ 47 per cent, of nitrogen 
in the fonn of ammonium nitrate, and 17 ‘52 per cent- of pho^• 
phoric acid in the form of ferric, aluminium and calcium phosphates 

The phosphoric acid content of this guano would be worth 

about £2 16^. per ton in this country (England), and 4t is unlikely 
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that the snail amount of ‘ XitiOLTii ’ and prcsrnt would VAi,ii:. 

enhance its commercial value. This price is undouliTcdly tmj low 
to permit of profitable export and it would proltaMy ]»ruvc more 
remunerative to employ the guano locally,” 

Professor Dunstan notes that the phosphorite acitl foiUcjit in* 
creases downwards. 

He obtained from dealers in guano tie' in lorn, at ion (Imt 
similar samples of guano had been brought into Knglaiul from 
Mexico, Borneo, Algeria, Jamaica and elscwlHT(\ hut had not luam 
reeoived with favour. 

1 find recorded in iiiy office the results of the examinalitui of a 
sample of guano from Upper Bunmi (locality of origin luU nrorth'd). 

The sample w'as very deficient in nitrates, iiom* hcing preseiil in 
tlie form of salts of ammonia ; and I Ihinh it lia«l been inibsenini- 
nnttngiy taken from some spot where water had hetm able to wasli 
those salts out. 

On the whole then both by reason of the smallness of ibc 
supply and because the material is not in dtenand in Burfipi', 
the supply must be used up locally. It would pridiably be of 
great interest to see if the guano is now used in the most 
economical way; for it is evident that the vegetables it is used |o 
stimulate need to obtain nitrogen from oIIut sourci^s, and if 
the soil is not rich in these^ the phosphates of the guano are sujier' 
abundant. 

The deposits of bat’s guano in India proper apjieai to be pract jeally 
confined to tbose of the Kurnool and Nellore districts in the Madras 
Presidency. 

The earliest recorded mention of them is to be found in a n'jmit on 
Experimental Farms, Madras, 1883, p- 10 : — 

“ The existence of large deposits of bat guano in a cave eal]r-d \ erra 
yari situate in the Banganapailc jagliire in the Kurnool dislnct was 
brought to notice during the year by Mr. Brucc-Ioote of t)ie (m*o]ogica 
Survey of India. Mr. Bruce-Foote said that lie found it being called 
by a party of melon-growers from Chennoor, a village in the Cuddapa 
district 75 miles off. Enquiry showed that its value as a manure was 
hut little recognised locally. From a quantitative analysis of it for thiB 
Department by the Chemical Examiner, it would appear to be a m^t 
valuable manure, being particularly rich in ammonia. Ihcrc are .umi 
deposits of gutpo in caves under the Dolphin s Kosc, a promontory on 

5 



6 


The Agncultural Ledger, 1911, 'No, L 


DEPOSITS IN 
MADRAS. 


DEPOSITS IN 
BOMBAY. 


DEPOSITS 
IN THE 
MCOBARS. 


the North-East coast close to Vizagapatam, but the caves are practicallv 
inaccessible, and the deposits are but little drawn upon.’’ 


The next recorded notice of this guano occurs in the following passage 
from the Manual of the Kumool district by Narahari Gopala Kristnamah 
Chetty, 1886, p. 164 : — Bat guano is sometimes used in melon bcd.« 
in the Kundur river. Recently it has been applied to paddy crops also 
with good results.” 

The Board of Revenue, Madras, reported in 1909 that “small 
quantities of guano have been found in the hills and caves of 
Nandyal and Koilkuntla taluks and in some of the reserve-l 
forests in the Markapur taluk, and that they to some extent are used 
as manure for melon gardens.” And that the Collector of Nellore, 
on the authority of the District Forest Officer, had ascertained tliat 
fifteen cartloads of guano (bats’ manure) can be collected annually in 
the Udayagiri and Kanigiri reserves whence it is still taken to Cuddapa’.i 
for manuring melons. 

Apparently a very small quantity of bat’s dung is available in 
the hills of the Bezw^da range. A small deposit occurs on the soutinrn 
coast of K^thi^w^r, but owing to the difficulty of access the price is 
prohibitive. 


In the annual report on the Nancowry Settlements, Nicobar Islamb. 
for 1870-71, page 6, it was reported by Mr. G.H. Man that 3 or 4 
ship-loads of guano could be got ofi the island of Katschall, and 
a far more extensive accumulation from Great Nicobar. Thirty -bags 
were sent to Port Blair for report ; but the results are not recorded. 
In the second and only other report published (being for the year 
1871-72), page 5, Mr. J. N. Homfray, the Assistant Superintendent in 
charge of tlxe Nicohars, alluded to the caves on Katschall island, and 
the guano in such a way as to make it evident that nothing niore 
had been done. 


In his ‘‘Text-book of Indian Agriculture,” vol. v, page 
Mr. James Mollison mentions the Nicohars as a source of guanc. 


adding that the guano had found a use in Assam on tea gardens. 
I assume from this remark that some one had meanwhile shipp^'* 
to Calcutta from the Nicohars a supply of guano of which 
find no record. 


Kloss in his book "In the Andamans and Nicohars” (London: 
1903), p. 26, mentions the guano caves of Little Nicobar thus ^ 

the rocky hill we di^overed several caves, which run 

inwards from mouths situated at the water’s Mvel. These ai® 
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the homes of thousand of tiny leaf-nosed bats { Hipposidorus DEPOSifs D 
nicobarulae, sp. nov.), and immense numbers of the bird's nest swift 
(Collocaiia linchi). The largest of these caves is about 50 feet 
deep and 20 feet high at the entrance ; but at the back the accumiiia- 

tion of guano is so great that there is barely room to stand. As 

we entered with our lantern, our feet shiking ankle-deep into the 
soft chocolate coloured floor, there w^as a continual rush of little 

bats and birds overhead as they sought to escape The rwk 

at the back was covered with countless numbers of the shallow 
cup -shaped nests of saliva-gummed moss. So closely were they 
built that in many cases one could not place a finger tip on tlio 

rock between them, and often they were constructed one on the 

side of tho other. Fortunately for the birds, they are builders of the 
green variety of nests ; for had there been white they would not long 

have remamed undisturbed by the Chinese In the cave, 

the swallows breed at the inner end while tlie bats congregate 
near the mouth. Another small cave was inhabited by bats only.’' 

The Chief Commissioner and Superintendent, Port Blair, has 
been so kind as to cause enquiries to be made regarding such 
guano deposits as Kloss mentions. They do not :i})pear to be 
extensive enough to be a commercial asset. In the northern 
islands no guano was found, and in the central and southern islands 
but a thin deposit in caves where the swallows breed. A report 
sent to me by Lieutenant-Colonel H. A. Browning, under the 
date 30th March, 1910, stated that no deposit of cumineicial value 
could be heard of. 

There is a large cave at Shwe-male not far from Mandalay ; but 
it apparently yields no guano. Deposits are found along the range ok the shj 
of hills bordering on the Shan States and dividing them from the H'llSi 
plains of the Irrawaddy. Near Kyaukse guano is reported to exist in 
a broad cleft between the rocks to an unknown depth, said to be 
several hundred feet. 

Mr. LaTouche informs me that the extensive limestone caves of 
the southern face of the Garo Hills house great colonies of bats near 
their mouths, hut the wash of water during the rains sweeps any 
deposit away. 

There are guano caves in the Peshawar district. In the Gazet 
teer of the district, edition of 1883-84, a cave is mentioned under 
the Pushtu name of Kashmir Smats, as existing near the summit dwt • 
of the Sakrf ridge of Pajja, eight miles north-west of Bazar in 
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DEPOSITS I\ tlio tappah Sadhu?!!, but best approached from Babazai in the ta}.- -.;, 
^BEPESJIA- p^ 2 ai, which Oeneral Cunningham had identifnxl with Hili - 
DISTRICT. Tsang’s “Cave of Prince Sadana in mount Bantalok.” IheciiV' 
it is said in that CJazetteer, had not been thoroughly explored : it > 
neighbourhood was full of ruins. As recorded in the (razett-.-t r (r( 
the district, edition of 1897-08, the cave was afterwards li aa.- 
more accessible by a pony road from Pirsai ; and it liad 
explored. The Ihnestonc was found to have been cut into tiiri- 
chaiubers of considerable length, the third of which, 80 feet liigi. 
ami above 80 feet in diaiuetcr, with an opening in the roof, In d 
there a deposit to a depth ol several leet oi pigeons’ awV b.'.u' 
eave \\aOi heew a ^^vnue. 

Enquiry from the Deputy Commissioner, Peshawar, obtaiii^J 
for me information kindly sent by Mr. L. M. Crump, I.C.S., As- 
distant Commissioner, Mardan District, that the nearest villages Etr • 
remote from the cave and the dung finds no use. He contimi.- . 
there are some very small deposits near Hamza-kote which arc 

used by_ the Khan of the village as manure in his garden 

and caves with small deposits at Kanitro Gut near Chayuli, Tand-^ 
Dara near Sikri, and Sikri-Dara near Shakar Tanji. None of the 

deposits are of any appreciable extent Except the very snai! 

deposits at Hamza Kote, none are used regularly owing to the 
distance of the places from villages and difficultly of access aii‘l 
transport.’^ 

GtJANO Bats’ guano is a drug in parts of Baluchistan tender the nai!;'' 

BaTuchutan!^ Kaiu-yaft. Mr. R. Hughes-Buller sent it to rue as such in 
1903 from the Pab hills, with the information that it is taken fiU' 
gonorrhoea in the form of a draught. 

DEPOSITS IN In January 1908, Mr. J. A. Daniel visited the nitre cave at 
CBYLOV •’ 

Wellawaya, Uva, and sent an interesting dycription to 8pnli.i 
Zeylanica, vol. v, 'p. 107. This cave is mentioned by Dr. Joim 
Davy in his Account of the Interior of Ceylon ” (1821), page i-'h 
The surroundings of the cave are scarcely changed. The cave 
in the heart of a forest about 2^ miles from the Koslamla* 
Wellawaya road. The number of bats was enormous, and the floor 
of the cave was covered with the excrement of the bats to a deptli 
or five feet. Much of the manure had been converted into salt* 
Saltpetre petre by chemical decomposition. Davy states that this cave was 
lanoracture. for many years for saltpetre by a party of n-itiv cs 

who came annually from Passora for the purpose. The econo.idc 
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value of tons of manure avuilalile in ilns and awera] otluT vaws UKro^lT’' IX 
is yet to be proved. (lux.i. 

The Chinese supply iillucled tn in the llrM fines <»f Uiis 
note comes from Chiung Chou near Cliengtu in Szevlnian ami 
(liids its use as a medicine under tlie miine nf ^’e^^nling sliu 
(cn/c Hosie, Report on the Province of 8such’u:in. Idol, p. 51). 1 liavi' 

not been able to find that any is used to help on the intense cull i^■:^( ion 
of the plain of Chengtu. 

Many works of travel in ( liimi speak ofeavems. (dll (or mstame 
(The Kiver of (Jolden Sand, London, 1S80. I. p. dlT) says of i-oiinliy 
v\\\\.\.'t \.o ‘ ^ wexe, wwvux vaws ;\\\d v m 

the sides of the hill.” And a little further on ht‘ writes nf Un.eslone 
eliffs. While Jack (The back-blocks of ('Inna, iiages -IS and 1 1 f) men- 
tions sandstone caves~as occurring on the. south of Chenglii. Ihit 
neither these nor any other authors that 1 hav(^ eonsnlted dejinitely 
say anything about the source and supply of bats' guano from tlnmi. 
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